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Abstract

The University of Kentucky (UK) Horse Pasture Evaluation Program began in 2005 to improve pasture quality
and quantity on Kentucky horse farms. This on-farm program collects detailed data of pasture species
composition, tests for tall fescue (Schedonorus arundinaceus (Schreb.) Dumort.) toxicity, and provides farm
managers with comprehensive recommendations for management. Species composition is determined using
the occupancy method. In 2019, the UK Horse Pasture Health Score Card was developed to provide useful,
survey-level information on pastures and allow evaluators to cover far more acres in less time, requiring fewer
resources. The objective of this research was to compare accuracy and efficiency of the traditional occupancy
method for botanical composition with the UK Horse Pasture Health Score Card. The score card, based on a
similar tool developed by USDA-NRCS, includes a 1-5 scoring system of ten categories of pasture health,
including desirable grass cover, weed pressure, and grazing management. In 2020, a summer intern evaluated
the accuracy of the UK Horse Pasture Health Score Card by comparing to traditionally gathered species
composition data. All four quantifiable categories resulted in more than 65% of fields being scored within 1
point of the correct species composition, though two categories showed increased likelihood of
underestimation, suggesting the score card may need to be adjusted and that additional training should be
provided to the evaluators. While the UK Horse Pasture Health Score Card would not be acceptable for
scientific research, this study suggests that, after small modifications, it will be a useful tool for commercial
horse pasture evaluations.

Introduction

Lexington, KY is often referred to as the “Horse Capital of the World.” Central Kentucky is rich with rolling
pastures, and is dominated by thick, fertile soils resting on top of a limestone base. The limestone filters the
many streams that criss-cross the area and provide calcium and phosphorous to the soils above them, both
needed for bone growth in young horses. Because the area has an excellent combination of clean water,
productive soils and a long growing season, Kentucky has become a destination for horse breeders from around
the world. Today, Lexington also boosts three large, equine-only veterinary clinics, several equine only feed
mills, Keeneland Race Course, and close proximity to the world renowned Churchill Downs, home of the
Kentucky Derby.
In 2011, Kentucky was home to an estimated 242,000 horses, residing on about 35,000 farms (KY Equine
Survey 2012). Equine pasture represents just over 1 million acres of land in Kentucky (9% of agricultural
land), making horse farms a significant part of the agricultural community and environmental landscape.
Unlike producers in the beef cattle industry, horsemen typically have little agronomic background, and are
often not focused on maximizing pasture productivity and minimizing environmental impacts. High stocking
rates and continuous overgrazing are common on horse farms, creating a great need for education and outreach.
In 2005, the University of Kentucky (UK) Horse Pasture Evaluation Program was launched in response to the
outbreak of Mare Reproductive Loss Syndrome of 2001/2002. While this event was eventually attributed to
the population explosion of the Eastern Tent Caterpillar (Malacosoma americanum, Webb et al. 2004), many
first assumed the widespread foal losses were attributed to the presence of naturally occurring toxic tall fescue
(Schedonorus arundinaceus (Schreb.) Dumort.) and caused many farm managers to give new and critical
consideration to pastures.
The primary goal of the Pasture Evaluation Program is to improve pasture quality and quantity on Kentucky
horse farms. This on-farm program collects detailed data of pasture species composition, tests for tall fescue
toxicity, and provides farm managers with comprehensive recommendations for management. Species
composition is determined using the occupancy method (Vogel and Masters 2001). The naturalized tall fescue
in Kentucky is known to be infected with a toxic endophyte that can cause difficulty foaling (Putnam et al.
1991), prolonged gestation (Monroe et al. 1988), and poor milk production (Kosanke et al. 1987) in
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broodmares. Due to significant sampling and education from this program, many farms have reduced their tall
fescue toxicity via eradication or improved management.
As the UK Horse Pasture Evaluation Program has grown, so has the size of farms evaluated. In 2010, the
largest farm was around 325 total acres, 15 pastures were evaluated, which took the team of two individuals a
total of three days to evaluate. In 2019, the largest farm was nearly 1000 acres, with 78 individual pastures and
paddocks evaluated, taking a team of six undergraduate students eight days to complete and generated roughly
1000 pages of data and information. In addition to the time required to sample these farms, the amount of data
collected and presented was overwhelming for farms. In response to these challenges, the UK Horse Pasture
Health Score Card was created in 2018 and consists of a ranking of 1 to 5 for 10 critical areas of pasture health
as observed by a trained undergraduate. These criteria are based on the NRCS Pasture Health Score Card
(Ogles et al. 2020) and are: 1) desirable grass cover, 2) desirable grass diversity, 3) legumes, 4) bare soil and
warm season annual grasses, 5) broadleaf weeds, 6) perennial weedy grasses, 7) grazing management, 8) stage
of growth, 9) loafing areas, and 10) thatch and color. Table 1 contains the score card chart, with each of the
ten categories, and a description of the rankings for each.
The objective of this research was to compare accuracy and efficiency of the traditional occupancy method for
botanical composition with the UK Horse Pasture Health Score Card.
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Methods and Study Site

In 2020, an undergraduate intern’s research project was to compare the UK Horse Pasture Health Score Card
to traditional botanical composition data from randomly selected client pastures. For each selected pasture,
the evaluator first walked in a semi-circular pattern around the pasture, then scored the pasture using the score
card. Botanical composition was then determined using the occupancy method. Occupancy grids were 0.7 x
0.7m wire mesh, containing 25 squares (each 15 x 15cm) and the grid samples were taken from 10-20 random
locations in each pasture, depending on pasture size.
For the four categories that can be quantified (desirable grass cover, bare soil and warm season annual grasses,
broadleaf weeds, and perennial weedy grasses), the score given was compared to the score it should have
received based on the actual botanical composition data. The given score is then subtracted from the actual
score. For example, if a pasture should have received a score of 3 based on botanical composition, but was
scored a 4 instead, then it was incorrectly scored by +1. For desirable grass cover, bare soil and warm season
annual grasses, perennial broadleaf weeds, and perennial weedy grasses, the given and correct scores were
compared to evaluate the accuracy of this method.

Results

Desirable Grass Cover (Figure 1) is defined as the
collective percent of tall fescue, Kentucky bluegrass,
and orchardgrass. Thirty-six percent of pastures were
scored correctly, and an additional 48% were scored
within 1 point of the correct score and resulted in a
normal distribution, suggesting that desirable grass
cover can be closely estimated using the score card
method.
Bare Soil and Warm Season Annual Grasses (Figure 2)
are combined because these grasses, which include
crabgrass (Digitaria sanguinalis), yellow foxtail
(Setaria pumila), and goosegrass (Eleusine indica), will
die off in the fall, leaving bare soil. Only 12% were
scored correctly, but 56% were underestimated by 1
point. A normal distribution was observed, but was not
centered over the midpoint. This suggests that the
evaluator frequently underestimated the percentage of
bare soil and warm season annual grasses. Additional
training or an adjustment of the score card parameters
may be needed.
Broadleaf Weeds (Figure 3) mainly includes broadleaf
forbs (no legumes). The most common species were
plantain (Plantago major and Plantago lanceolate),
dandelion (Taraxacum spp.), common ragweed
(Ambrosia artemisiifolia), and Carolina horsenettle
(Solanum carolinense). While the distribution was
heavily skewed to the right, 60% of pastures were scored
correctly, with an additional 36% underscored by 1
point, suggesting this method provides a reasonably
accurate estimation of broadleaf weeds in pastures.
Perennial warm season grasses (Figure 4) includes
nimblewill (Muhlenbergia schreberi), johnsongrass
(Sorghum halepense), and bermudagrass (Cynodon
dactylon). Just 20% were scored correctly, with 44%
underestimated by 1, and a normal distribution centered
over -1. This suggests that these weedy grasses are
frequently underestimated using the score card and the
score card may need to be modified.
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Discussion

These results suggest that the UK Horse Pasture Health Score Card is not suitable for scientific research, but
it has the potential for accurate and time efficient evaluation of large horse farms when used for general pasture
management recommendations. Several categories, including desirable grass cover and broadleaf weeds, were
accurately estimated, while other categories, such as bare soil/warm season annual grasses and perennial weedy
grasses, were significantly underestimated. These results suggest that the score card may need to be modified
and additional training should be developed for evaluators. Multi-year and multi-evaluator data will be needed
to ultimately determine the accuracy of this method.
The most useful feature of the Pasture Score Card is the reduced time required to evaluate large farms, and the
simplicity of data generated. It is estimated that the UK Horse Pasture Health Score Card can be completed 810 times faster than the occupancy method, and generates significantly less data for farms to consider. Both
provide the same management recommendations, but the score card data is less time consuming to collect,
analyse, and review. Once perfected, the Score Card should allow more land area to be covered at a reduced
cost to landowners.
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